INTRODUCTION
Since only a small number of loci with allelic genes determining an exact biochemical process are known, estimating genetic homozygosity in humans is complex and sensitive task. Using Drosophila-model, MARINKOVIC (1967) took a part in 1960s and 1970s, in world-wide studies of "genetic loads", which contributed to our understanding of the maintenance of genetic variation in natural populations. Provided the type of inheritance and variability is carefully studied, it can be seen also in humans that a series of morpho-physiological traits are controlled by one or several genes. Making use of this information, several authors of Belgrade populationgenetic school have studied the distribution and frequency of a series of such homozygously expressed recessive morphophysiological characters ('HRCs') in order to estimate individual and group difference in their presence (e.g. among ill versus healthy individuals, pupils from special and regular schools, carriers of different blood types, etc.). With gradual improvements, these studies last more than two decades (BLAGOJEVIC et al., 1989; MARINKOVIC et al., 1990 MARINKOVIC et al., , 1994 MARINKOVIC et al., , 2008 MARINKOVIC and CVJETICANIN, 1991 , 2007 , 2013 ; MARKOVIC-DENIC et al., 1992; MARJANOVIC et al., 1992; RISTIC et al., 1992; TOMIC et al., 1994; MARINKOVIC, 2005a, b, 2009; PESUT, 2004 : BRANKOVIC, 2006 PESUT and MARINKOVIC, 2009; CVJETIĆANIN, 2000 CVJETIĆANIN, , 2015 .
It is established that certain morpho-physiological characteristics are expressed as qualitative traits and that they are under the control of one or small number of genes located on different human chromosomes. Thus, they could be considered as genetic markers of appropriate chromosomes, as well as of numerous surrounding genes controlling different fitness properties. Genes which determine expression of certain phenotype traits along with environmental factors could potentially influence, to the certain degree, the development of certain diseases, or different predispositions. The amount of recessive homozygosity established by HRC-test is practically an estimation of genetic loads present in any specific sample of humans.
Complex traits in humans have polygenic basis of determination of individual variation, when a proportion of loci which are in homo-or heterozygous states is crucial for expression of particular characters. Taking all this into account, our assumption was that groups of children from regular and special schools may differ in genetic homozygosity and variability, what will contribute to our untertanding of population-genetic differences eventually expressed in these studies.
MATERIALS AND METHODS
For the estimation of the degree of recessive homozygosity we used "HRC-test", established in late 1980s by professor D.Marinkovic at Department of genetics and evolution, Faculty of Science in Belgrade, and applied in humans. This test includes in our study thirty selected and approved homozygously recessive characters (HRCs), where extreme appearance of tested traits was expressed as homozygous state of either individual or of a group of genes. The HRC-test has been developed to establish the proportion of clearly expressed homozygously recessive morphophysiological characters in every individual, as markers of their chromosomal homozygosity, implicating the degree of genetic loads in humans with their cumulative effects. It is a highly suitable method for estimating individual homozygosity by direct observation, as it takes only a few minutes to analyse the presence of 20-30 defined phenotype characteristics (Table 1) . OMIM numbers and eventual gene location of some of observed characteristics are given also in this journal (CVJETICANIN, 2015) .
In this study comparative analyses were made by the same person, with equal criteria for determining extremely pronounced homozygously recessive characters in tested groups of observed individuals.
Variations in presence of analysed characters were estimated applying standard statistical procedures, and by comparing the means, variances, and the distribution shapes between two groups of observed school children. Commom tests to determine the differences in the mean values, scope and type of variability (t-test, S 2 , and X 2 , respectively) have been used. Presence of the studied genetically controlled recessive characters was used as a parameter for homozygosity of corresponding genes and chromosomes. Based on the criteria related to achievements, the subjects were devided into the following categories: SS (N = 736 ) -children from special schools (8 to 15 years of age; IQ < 80) SS Kraljevo (N= 88 pupils) SS Nis (N= 215 pupils) SS Vranje (N= 95 pupils) SS Leskovac (N= 158 pupils) SS Pirot (N= 180 pupils) RS (N=996 ) -children from regular schools (randomly chosen individuals belonging to the same age groups and locality) RS Kraljevo (N= 176 pupils) RS Nis (N= 215 pupils) RS Vranje (N= 190 pupils) RS Leskovac (N= 158 pupils) RS Pirot (N= 257 pupils) All Groups of tested individuals belong to the same ethnic group (Serbian population).
RESULTS
When examining the HRC frequency distribution in the groups of children from special and regular schools (Table 1) , it is obvious that the mean value of HRCs in the total sample of individuals from special schools is significantly higher than in the control group of pupils from regular schools (RS: 6.95± 0.07; SS: 8.63± 0.08; t = 4,33, p < 0.001).
As for the distribution of HRC frequency among the members of special and regular schools, it can be seen that HRCs in the group of individuals from special schools have a tendency towards higher values, suggesting that different genetic dispositions at the polygenic level may exist between the two tested samples (Figure 1 ). The number of HRCs among individuals from control groups varied from 2 to 15 and among children from special schools from 3 to 16.
From the data presented in Table 1 it can be seen that almost all tested recessive characteristics are expressed to a greater degree in the group of special school children, and in five of observed characters increase in recessive homozygosity is statistically significant. The type of individual variation in two studied groups was also significantly differed (Σ 2 = 89.42***), showing that their genetic dispositions could be remarkably different. There are no differences between localities among groups of children from special schools, nor among those from regular schools. But each group of pupils from special schools from Vranje, Leskovac, Nis, Pirot and Kraljevo showed a significant difference in mean values of genetic homozygosity, and in genetic variability, compared in the same place to appropriate control group from a regular school (Table 2 ). All tested groups of pupils from special schools showed an increased genetic homozygosity as well as genetic variability, for tested recessive traits. DISCUSSION According to the data presented in this study, the frequency distribution of the tested HRCs was different in compared groups of individuals. Average homozygosity in RS amounted 23+0.5%, whereas in SS it was 29+0.6%, manifesting a population genetic difference present between them (Tables 1 and 2 ). In these comparisons, characteristic groups of traits were present in a different degree among children from regular and special schools, suggesting a correlation between different combinations of polygenes which may be involved in expression of specific physical and psychological abilities (Table 1) . Those findings are in correlation with the results of some of previous studies of genetic homozygosity in the groups of children from special and regular schools from Belgrade (MARINKOVIC et al., 1990) .
The average proportion of HRCs in our present control group of individuals is 23%, what is in correlation with results for control samples in numerous studies done before in Serbian populations (CVJETICANIN and MARINKOVIC, 2005b; BRANKOVIC, 2006; MARINKOVIC, et al., 2008 , CVJETICANIN, 2015 . No information on potential differences among ethnic groups in the estimated degrees of homozygosity is available, but relatively small variation among local populations does exist (BRANKOVIC, 2006; MARINKOVIC and CVJETICANIN, 2013 ), what our results from different places of Serbia also show (average homozygosity varies from 21.2% to 24%, Table 2 ).
As the HRC test covers homozygosity of all chromosomes in general, it may happen that specific genes, discovered to be responsible for expression of some physical and psychological properties, could be located at some of these chromosomes and that expressivity of those genes may depend on the status of homozygosity of other loci.
The increased degree of genetic homozygosity and relatively decreased variability for tested genes in the samples of children from special schools, may be also a result of the pleiotropic effects of genes responsible for the expression of some morpho-physiological characteristics and mental abilities. Those genes would determine the expression not only of specific morphophysiological and mental abilities, but also a group of other characteristics, including some HRC properties as well CVJETICANIN and MARINKOVIC, 2005 a,b, 2008 , 2013 .
The fact that in these comparisons genetic homozygosity was significantly increased in the samples of special school children (compared to the groups of children from regular schools), as markers of other numerous loci, gives an impression that genetic loads, which may cause diminished body resistance, are substantially present in such samples of human populations. Calculated in Table 1 from SS/RS ratios, genetic loads amounted 26 + 1%.
Relatively large individual variation in the studied HRCs (from 2 to 15 in the control group and from 3 to 16 among children from special schools; Figure 1 ), covering almost all parts of the human body, is also informative of how large a variation in genetic homeostasis may exist in human individuals, with a higher chance of extreme genotypes being exposed to the risk of suffering from specific metabolic and developmental malformations.
Consequently, the future application of HRC testing can be valuable for predicting some extremely deviant genotypes, possibly more susceptible to different dispositions or diseases. Such individuals could be properly treated much before the appearance of possible malformations, since they are also a part of a biologically wide human variation.
